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APPARATUS AND METHOD OF 
TREATING SURFACE 




ABSTRACT : PROBLEM TO BE SOLVED: To provide an apparatus and a method of treating a surface, 
which enables cleaning and drying of a plate to be treated by only an apparatus of simple 
structure. 

SOLUTION: In the surface treatment apparatus 1 B, a plate 100 to be treated is supported 
on an apparatus body 1 1 . With a leading end part 21 of a scanning head 2 being close to 
a treatment face 101 of the plate 100 to be treated, a cleaning liquid R is supplied into a 
space 20 between the treatment face 101 and the leading end 21 from a liquid outlet port 
42 formed in the scanning head 2. While the cleaning liquid R is supplied, the scanning 
head 2 is stepped over along the plate 100, to be treated to clean the plate 100. Then, 
with a surface active gas being supplied near the meniscus M of the cleaning liquid, R 
formed at the backward side in the scanning direction of the scanning head 2 from a gas 
outlet port 1 92 formed in the scanning head 2, the scanning head 2 is stepped over along 
the plate 100 to be treated to make the meniscus M move along the treatment face 101 to 
dry the treatment face 1 01 . 
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5k£Si3lU #£94*4 3£&m <£0r) -Ti>£2 
ottflB k fcflJ 98**- S i i:* 1 ?* * i o 1S&->X 
[0072] 8Kf «R«. WMM 1 01 O^^ffl (iT 

-rrjgui) Sr^o to-efco. «m^./N';u7 r 4 o^ise 

y?4 lK«t&7-fV4 3, M5>(i'4 5, 
^4 7rt, ?L4 6 £WI»3ioTiBES£iiin4 2*^Sffi 

1^02 0 K«t&$ixS. 
[00731 ifO«t *SWra*Tli« 

^S4 k*fts?K«*s*89 ttK f&m.tan 4 2. ?u 

6 . {ftte^ ^4 5 *> Xt/*-i,y?4 7 SrftW ( * 
m) -$-&*><Ok3r->TV^. ifcSSiiin4 2 

ifiSR^tev'f >l,z&^X%3&<0— g?2:£3r (ftffl) 
[0074] **"STtt. SSrlfiJatkgSrO , ft 

?f jggEaaa k *ani8sSitiP k jwrowcKit 4>*rt i^s i 

d&ttfTC&^T kin.' 

[ 0 0 7 5 ] SfcitiSRk LTIi. ift#£!U13:fr o i><OX 

ck^r^-s. 

[0 07 6] ft^ffiRkLT*foK2rfflt^^-fc(±. 09 

[0077] ^36^-/ H 205fe^ai2 1 tfifiC-WHiStt 
#A£«ifc^S#ffifttt#*«&*&l 91*. ^ffiStt 
tfxfcJS^&^BvSiitf*^? 19 1k. ^fi^-y 
H 2K?gj£$*l*:#*Satf}P 1 9 2t3«tt/7Ll 9 5 k . 
ir-y^l96t, tfffivStttfX* ^7 1 9 1 k 
^>^1 9 6kSr«^-n»«^5-fy (SE») 193 
k . tttt?-f >1 9 3W3fc*»=»J ; tfe*».fc!K^7 , l 9 4 
kSr^LTi>6. 

[0078] #tB*Stt#**i. -rrffivS1±S«JSr^^-C 



<rmw&)} Z'bz < w-r h <nxbh . 

[0079] vLO#B«tt#*fc^£ftl>M£1±aik: 

LTti. ffl;Uf. >fyrof^r^n-^ (ipa). 
.x <f-)VT)V3—)V* x-f;UT;U3— ;i^co#ar;W3 — 

[0080] IWKftttfxii. -roio &#®?S&lffl<5D 

#X*^t4>-?£>-o-Ct>«fcV->#. fFM.tfg« (N 2 ) ^ 
SHctj^^O. l~10%Sti^U{,WJ>5W 

[0081] ^ffivStt^xti. --rfvr 194 o^Kjlc i 

ifa«^^^? 1 9 1 y 1 9 3 , 

*r-i/>?l 9 6rt. 7L1 95SrWT<«loT. ^SEtiS 
□ 1 9 2*>felgaiL. *aE^-/ K 2<05fe^S52 lfti£ 

( 3tSiB^ 2 1 om^ttW ) . 

[ 0 0 8 2 ] mS2 0 cOBMiRT-^ifcftigR SriRALx 
^Hi-ri>«?g#S 1 6 i±. «^ y h* 2 tZ&f&Httizm 
S£AP16 1fc<ttP?Ll6 3k. ^--^>-^164fc. 
^--^y^l 6 4*^StXS«RK7>f ^1 6 2k, 
54 y 1 6 2«o^4>tc|5Jt4>ix/v:^n 6 5 k"CfltsK 

[oo83] xy? 165 * s #»-rs k , %m2 

S?ST^ft^?RR{i. fSSLAP 1 6 1 *^!SA$tiT«t 

a <Pfc*> ztih. ~t%*>-h. %m*m 6ti. 1^2 
[0084] ^mmmx'it* znzo %mm^& 1 6 

^mtt^itTv^dktcfcO. ?R8S{liP4 2«kO«ia«[ 
T^ftrflKRSr^Loo, 1 6 1 i 

T^ft}f?fiR^©A. Sfajt^®-C'«®Sr«oik*f»* 
T-#i». CtttiO. P^2 0O«SI«ET^ft^?RRSr 
&«iz^L%tfb!imZ1tToZb1>' t T%. ioT. «i 

[0085] ttz. wm^m e^mrrhztizx 
*) . vm2 oizh&wmr*$ikftmR<?>§L (mm 1 
o i cm-s«mJfiT^ft^«[Rcoft*s) zmmz 

( fiM# L ^ K^r v % ) »i£T-«$>ifc#iRR#8UIBa 101 

[0 086] 5S:i5. ^S^-y F203tffiSB2 lftifit. 

2 0 (Cife|,«iffi?«T-^a^«[RcoSS:«iaiLT Si&Wt; 
iasciiss-r £ X o tcttlSUz* o X ^X t i v 
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[0087] 5t^gP2 1 ttmzm%2titz&wm&#A 

#Xg£APl 7 lfcitXiFLl 74 k. 5 
k. ^-^>^1 7 53&»4>Klf4«»-9-Cyi 7 2 k. 
8M*9 -f >- 1 7 2 ?)j£4'£t&tt£*i.*:*>7- 1 7 3 k T 

[0088] #y71 73ffim?&b. tfXSEJfcPl 
9 2i #;*aSAP 1 7 1 

a^URASft-CJffiiJSftS. 

[0089] #HSfc^J$T-(i. .TO J: 5 ^rSf^S 1 7 
tft&J* £*rC v Z b tz X *) , 5ti!s& 2 1 ttiSlcftlS $ 

[0090] m3^-rxo^ xr^aaupi 9 

2 J OW&S^^BMtttfXtftfxSSAP 1 7 1 J: 0 
®A£iT.&£kK«fc9. &&iSR«0*-X#XMffi£tc 

UJ:W^*XM«liII lf*3fi<0K«S&^S-J: Oft 

[0091] io»«mai 7i±, «««ETt«J:&«ya 

tcJ: 0 . RKf3l2 0 o*SMrr*&»£r ^*#aw+ 

[0092] SBIft#S5 . «i3®([fltt&#«9 W#>'7 , 9 

4, ft#««tt#R4*>#>'T4 4, #iBS3tt#X«i)& 

^gi9 ^weyr 194. l 6 <o*vt l 6 

5, #*t#&l 7^71 7 3, 1R&#R18. &E 
«W>*S1 3feJ:^«mi.^'^y4 0{4. M 

S5 0^^fi-t (timt-9) Rra^t^faw*. 

[0093] ^«0<k 3 =5rSlffii!!«I§Sfi l BfcUU JftSffi 
1 0 1 J^fei«*ufe«!««T^*»«ERtMi*4fcli 

[00941 *^, mmwmw. 1 btj*. $ai*^& i 

8, <ftWIW>#«l 3. 6*J *tf»»*Rl 

[ o o 9 5 ] . mmmmmm 1 b * jbv vfc«wi*> 

[00 9 6] [1] mifr&5tz£*)1&6c^<y\ t 2t: 

±mizmiztt*m-c. mm^m sizx *)wtBm& 

1 0 0£«tAt&. teOmWLl 0 014. Xh-^l 3 1 

[00 9 7] [2] <KWC, IBIi!j¥85l;:J:9«^ 
•y K 2 £TI$£-£. 5feSgSC2 1 £50*1® 1 0 1 (Ci5«$ 
i»k*, fttttf 2 1 bWMMl 0 1 fc«0lKia2 



[0098] **WC-li, ClOk §c0^E^-y H 2tfTT 

Bff±tt!ifr80Brr* i t fci o < Baa 2 o ^ra^se^i 
mmi o i tew*jis»aT^i!»aR«f«»* n 
& t t h z k **c* s . 

[ 0 0 9 9 ] sflris. M«II«1 B14. MXZtifzm 
nmSLl 0 0«0«yiffi 1 0 KOttBfc-bxiNcJ: o«ta 

u, Kiia2o<oiai®ffi«i*s^t7tfitciibwt:iSffi-r 

[0100] ifc. HifiE [ . 1 ] tS^rO . ^E^ y H 2 
*«J*eoTRffjl:{«fc:**«»T, ttft&HKl 0 0 

[ o i o i ] c 3 ] <x^x\ mm-&5iz£ o«-\ 

•y H2**fe»mCl 0 0<0S«f2Efi84^«^ffl9O^tC 
Wi^r4 0 Sr«^5>f ^9 3 >f 
>4 5 k ^aaW*««i: LX . iK^r 9 4 Srf^H- 
S. ^irtCtO. B^2 0(c:?R^ajP4 2J:OJiMI^T 
7& { tt*&$ix2». PliS2 0*<«ra?ST-C?t«$iTJt^, ^ 
>T94SrffihL. IEllJ#S5tCj:0^^-y H2$r« 
J!B1«1 0 0^»oTR««<oa»4TliJ« fc:«t- 

*. £«J: dicLT, «yaiBi o lfcstuawrncj: 

mmi OOiZ^-yX 1 4/S{42lHimitt«S-fr-Ci>J: 

[ o i o 2 ] ttz. JSi«Ti:j;iMitff3«. 

r 9 4 O^ibfc^ttS. k f: i) tc«»^S 1 6 Sr^6$ii: 
ZZbtzZK). ?Sg£aiP4 2«t03(!S?KTS:«^Loo 
?g^AP 1 6 1 i 9»WRT?fe«Ar*-*a»J: LX t «k 

lw^, nscfsi 2 o (vwmr izim loo^ 

[0 10 3] ^^-yH2S:fe«^i1Sl OOO^i 

&tmz.xi>\-w£X'&wrrzzbtz£'). msi2o<m 
mwLTzmmmi o ij&^ierLTi^Lfe^ 

flttft#«.9 C J: SJKiaMffiT Srfl9&-f 2. £ k tci 

wmi oifrkzfxtvfcwmim*. mm®, 
mm) . 

[0104] «BB«T(cJ:*Wlt:ff dIB. gift 
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¥S1 7£f£S)LT, RR2 OnmLBT frL>ft&.-fh 

[0105] [4] mmn>mmTfr£&>ismzin 

r>mtxmi c 3 ] tmi&<oxuz'€o . ztuzx 9 . 
mm^^m^ozk^x-t^. nmmTcofmzv) 
<omx.hmzit. mzkmmtz. TgSE^yh^fcfcs&a 
mi 0 ocom&*mx.xnm£X'&®Lxvm2o<r)& 
mmrmstmai 0 ifrt>z®Lxm&Ltz&. <m<m 
mmTzm&th. ztuzx*). tm2o<r>*mmT£ 

[0 1 063 [5] >mm.T\,zi:h%mimTLt: 

h , y h 2 zwmwL 100 com®zmz.x 9m 
tx^®Lxim2o<r>>immT$:9mmi oii>^ 
iiLxm;-f&. 

[0107] [ 6 ] ifcWC, jtSE^s «/ H 2*^5&a«R 
1 OOiDE^IB^^i^fiOlfO^PfclfeSiiMT'. ^ 
^A/U^OSrftJ&^-f >-4 3t«*&7^ >4 5££il 
ifrf -Stf-Hk LT. X>T4 4*mfrt&. ZiXlZ* 
0 . Pf,S2 0(c?SS[mP4 2 J; »5ifc#?£R#tt&£ix 
H^2 07&^?KR^ES§n^<o. 7K^T4 42r 

K LX . mm 1 0 1 lcttUJ»»RC J: 

1 0 0 Kfco-C 1 £*:Ji 2 EUSLttt«S«T t <k 

[0 1 08] tit. 86»*RtcJ:&«!a«rffdiai, 
T 4 4 fct*> KflKBt^S 1 6 £fl«J$-£ 

£££(££9. «&aH34 2j:9^i&R£&&to-p 
1 6 1 J: 9*fc#fRR£iRA-r&ttSSk LT t> J: 

ztuzx*). fm2ocompmR*mE%Aizmf 
LKWh. m%2 ocomftmRtm^izimL^tm 

^moi£J:9m#t::ifc#-f&-k#TS. 

latf^fD^aaffi 101 <o$»»&&v*& <t 0 isi-t-r & z t 
[0109] ^7 k 2 &au*ysKi o ooia 
^Rfr^affll 0 l&fer&L'CM&Lfett. st^JS 

<*&#84 ti x ixmrnmrnR £«*sir& cikc* 
o . m»®R am&g&m Lxm^umzmf tx t 

[0 110] ifc. $£fc&&2&m£^#>S:fri£i: t 



l . m^m^mm tx t ±v%. 

[oni] [7] fcwc. buibi o ico$£*&Bug 

zrto. z&msjmn. ffim2oizm?mR&$>&$z 

MX-. 1E»¥K5^J; 0«^-y H 2 SrfcfcgUl^ 10 0 

cr>mttffl<r>tmfrt>tEM<?yim£X' 1 

[0112] 03fc^c$\k dtc. cico^ripjtc^S^v H 
2 h k . P&IS 2 0 0^?gR0^5iE*fPl»ffl3 

(H4>o*rffla) (cti, ifc#iKRtf»<-X;&AM (ft®) 
i» . S£***!»I{i . ^ffivStt^x«*&^ 1 9 

xgsaiP 1 9 2 J: *)&Wmi*)* Zm&L^fro . 
[0113] d^ffiStt^^^MRtc^-rsc: 

**vh$ < Jfiffcv diitJ: 0 , JtaaiS 10 1 ic/t-^ r-f 

^n'-t^ -f ^ t «S® 10 1k oS^a^R^AO 

^-^--f ^p^a»»Rfc»aiLfc«jiMc<f 

[0114] ^-X*xMfc:*jv%TJi. SggfM l 
(?ISIffll 0 HBKOSggP) Oftia* i ^ t t'*SKM 2tCl6j*» 

M2t=t6]*>o-c^<^^ (mm-tz) . ztm. 

M l eottifi-CJi. 4>ife^M 2fti£ J: 0 tift^RO)K¥ 

({fflaffll 0 1 t^-X*XMt<?)IEi) 

[01151 BtTieoJ: d^ffi3g*iOH twi 
0 % ^ #*Mtf iSO^JRR Cii . 0 3 4>?>*9iT' 
*tJ:^c, ^PMi*»<i>+ifcaJM2tci6]^dS£a*^ 

[0 116] ZCDXdKc-zyy^-SSJrZLt&Ztlz*. 

0, ^-^xMcoaSgBMiftjaTii. a#?SR«olKJ5 
*>*$^>t^<^:0-5O, Sfe#MR*^^L. jiaaifilO 

lfrl£**-r&. St^RA^ilKOim-m 
^ •IE*i-rSikKJ:0. {*7*—9--?—7) 

zmrz t*<tn?m 1 o 1 z&m-z z t tfix-t h . 

[0117] t.tz. r**?-49ArP\*+ :«V7>^- 
SStCi O^ ^.^XM<7)iga5Ml#i&!!)^4'ifel5M2 

■4 ?)V P Sr^-f £ k 5r < Se«-r h t k 2. , 
[0118] ^L/c. *^SfiJg®-C{i. ^M#S1 7 £ft 
w k iz X *) . ^fX^dJP 1 9 2i 0«*&$*t^* 

ffi«14**^.^*^8£AP 171,): D®A$ix€.£ ktcJ: 
0. ^8£F*^.t. ^^-^f^^^Pti^^lc^C^n 
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[0119] TfeS^-y H 2 ZWmm 0 OiO04«^fflS 

&gB£ T&mth . -ixt:i 0 . Wm 1 0 1 o(i(5'£ 
Wztt L , ii«ie<D <fc 3 tc&Wmtf** tih . 
[0120] *^-C*i. >-x#XM##iW£|gL 

SggBM l frk 2 d -7 7>zf-$ii) { ± 

Rcomm&wmi o i±t=««. id^wi:^< . <t 
[oi2i] ttz. xmmmxii. mft&m i 

i»LT^*xS£XP 1 7 1 J: 9£MB*Ste#*£iRA. itfiti 
Loof^«ia2rffawi:tJ:0s X-XtiXMlz&-> 

*> aus b . «fc -5 X , 1 ft jfi«sm*«t» rilT ift^ 
«R^jS*%aiiil 0 lJbfc:J5*J:3*£fc*J: 9 51 

[0122] Srii. ^-^*XM^K2ES{i. ^3E^ 

zbtfx-zz. 

[0123] z^mnmiz^xa. wrie^i 

34CLTIHHI2 OO^^RSr^K^glLoofi^T 
UK 

[0124] ±ief«, (loie [ 6 ] ) 

OffcCJSWK: ) ^^3taa (Iftie [ 7] ) =Ht 

<=> . Mieoj: 5 iz lx%&^ -y h 2 z&wm. 1 0 0 O 

[ o i 2 5 ] ^mmmv&mwsmm&xi/m; 
izjtfz-ox. wmTtzx&timzif? i><r>X'hhtf. 

[0126] &L±MWLtz£ oiZ. 75^ 

zf-ybMkzmmthz KraaaioiKStu 
mmfrn^-z&mm * n ozt&x-z&tthiz^ 
$zmik<7>9mwi o lort^s-^^fess^. 
[0 12 7] ttz. mmwLi oocom^tnmt^— 



-yrtmsx-ffozt. mz. imtsmtzmzftLxn 

o ZbtfX'Z . 4^;«Iii^^fS^^fllfiKcO^ST'^-r 

floutu wwmmiooz*tit><mx'&®Zitx 

-t&ZbtfX'Z&bbUz. gfi<7>iSSx^-x*>/h3 
1S10 0 5r^O«Mffl 1 0 1 ■XfolzmkL^i&ftte 

0 tz, &*mm. i o ocD&mcotzfrizmims&zim-r 
muz. 

[0 129] &ti. 3cftb&mb*^(7>3iWX*&mi, 
X'mz.bWX'%hc\bfrt>. W.*mm.l OOA^I^i 

m±-?& z. btfx'% , ioT, i&m&mmm i o i co 

[oi3o] &tz. m&Lti <fc 3 fc, se« 
ci^l, pg>^2 oorsftm&zmw'r&z.bizx o» 

® 1 0 1 ^)^MROit*AS: 3 V h o-;W-T S Zbifi 

sjmx\ £tz. teimm o o £®se L^«®Tff 3 i 
n^^^M zmE&yj xizsm Lx&m-zz. b &x- 

IHS10 1 V&mzfrtz^Xlb-ttmfitTZ „ 
c7)KracBl 0 1 e7>m?!»jg-&^i>ffl-t?-&. 
[0131] 5S:±>. *^S^JS-CJi. J?yi® 1 0 1 
^«R«0ft««£0n > ho-;Hi, SRfcfg 1 6 Srfifffl 

[0132] &tz. *%mX'&. ^fe0X7t-< 

jufr^m&zttm&m^TZifcZttvx&Mmmz'ff 

1 ->T , ^Mmo«iaiB 1 0 l «>jfj»lC«-v^«%S(c« 
v^. 

[0 13 3] ^coiPA (^vrne^T^n 

&Z.btfX'Z. $t>%Zlki%3*h{mimtLS>bbi> 

[0134] tte, ^USte^SI-Cii. *S«SHS 100# 
TK^o^T-Jt&aSr^f o l><nX'*>&#: *&WX'l£. » 

loo tf**miztt tmm ttzimt tzitmw* 
w&x-9m*ft o t^T't ivv ^co^-tti. «ya^ 
«i oo**jte»^#v^o<^-&T-*)o-ct, 

[0135] tLt. *micommw23iW.ti£x/mmtt!L 
mttzm^mimmiz^xmiLtztf. 
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[0136] 

mt$mtt:M.ftLx mmz) itin^Lx^rd 

hbb i>iz, $km.o&W.x^-x < x x o 
[0137] WC. #&8f3<OgBli:. fcMHimfc-?-^ 

mmxfaizmkv^im&xvqmz'fr o iotj^ 
[01 383 ^jRsiajnfc^x^ajn^ 

[ 0 1 3 9 ] -eLT. *f|BHTJ±. zfeiftC^U gt^?K 

z'ft^^h&^iimftnumzm&'iio - fc#-c£ 

1 0 1 4 0 3 «c» miWib LX. Sbkifcti^V^TK 

[ 0 1 4 1 3 tn* *muc£ti&* wmwr>w&fi 
m^&tcoizictLxi). tim-r&zbi) i TZ&. 
[01423 *fc> *mir&t. wmmttrnK . *?s 

ftixw&t&zbwx-z. zttizx r> . zhtchum 
aw*>i6Lb&w.» mmwLionm-^mmco^mz 
htznxst-tt&wx'Z . smtftc $ tvtz$m<r>mn 

[ o i 4 3 3 mmwnxmn*-* 



■ $m%b. m*<7)^9-x,znm-hzbttx-£h. 
101443**. wiwm<r>ism*&tt-t&*%&$> 

zam-t&*si£^ mz^i\^zmmmz>im~t 

t\ «a<oei^tsirflT*9. mm&cr>m±iz^^~ 

s. 

[01453 #®«1±;tfXtf>JftS^I&5:3N-&i^ 

L . HE^J^Sr $ £|6j±-t 6 C i: £ . 
[SSicofSm^Si^] 

[1113 *^£7)a®5!iS^M<^IIJ6^«§r«^Wt3 

[M2] mii l z^tmmwmwiztsif&?m^'v h 

[033 Ei t^-r^ffijaa^atfett^ife^isiia^ 
co^e^ k^sss? ztikk LXTFTU-ftmmwmm-c 
hh. 

lB-v*W81i51- 2 ••• JttN7l« 2 1 $fe 

igSB 2 2 7-K 

2 3 4 tfc**iK«te¥& 4 1— ft» 

s^y^ 42 jRssaan 43 «*&^>- 4 

4 tf^T* 4 5 (ft&^V 4 6 H 4 7 

5 iaa*a 9 {t&ns8t#*^ 

g 91 wmm*y? 93 m&*y4v 94 

*>-r 1 1 mm*# 1 3 -&Bifc*>3Ms 

131-"—Xh9'* 16 16 1 

162 SRK^'fy 163 ?L 16 4--y- 

1 6 5 ^^7* 1 7 17 1 

Ttf^ffiJkD 172 173 # 

174 ?L 175 Ir-isy? 18 

mM^& 181 a-7 19 #®v£i±#Xgt 

191 nmm&tfAfy? 

192 XfXS[ajP 193 194 

tfyy 195 ?L 19 6- 2 

o i®^ so uwzm 40 wmz-'^y 

i o o wmfo ioi jama t mm 

m r m ^t-x^x mi m 

M2 F $1^6 P n-T-<?)V 
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[SI] H12] 




